DNA methylation is a nonredundant repressor of the Th2 effector program.
The extent to which DNA methylation contributes to proper regulation of murine T cell effector function is unclear. In this study, we show that in the absence of the maintenance DNA methyltransferase Dnmt1, silencing of IL-4, IL-5, IL-13, and IL-10 in CD8 T cells was abolished, and expression of these Th2 cytokines increased as much as 1000-fold compared with that of control CD8 T cells. Th2 cytokine expression also increased in Dnmt1(-/-) CD4 T cells, but the increase ( approximately 20-40-fold for IL-4 and IL-10, </=5-fold for IL-5 and IL-13) was less than for CD8 T cells. As a result, both Dnmt1(-/-) CD4 and CD8 T cells expressed high and comparable amounts of Th2 cytokines. Loss of Dnmt1 had more subtle effects on IL-2 (</=5-fold increase) and IFN-gamma ( approximately 5-10-fold increase) expression and did not affect the normal bias for greater IL-2 expression by CD4 T cells and greater IFN-gamma expression by CD8 T cells, nor the exclusive expression of perforin and granzyme B by the CD8 T cells. These results indicate that Dnmt1 and DNA methylation are necessary to prevent cell autonomous Th2 cytokine expression in CD8 T cells but are not essential for maintaining proper T cell subset-specific expression of Th1 or CTL effectors. We also found that the expression of Th2 cytokines by Dnmt1(-/-) T cells was appropriately up-regulated in Th2 conditions and down-regulated in Th1 conditions, indicating that transcription factors and DNA methylation are complementary and nonredundant mechanisms by which the Th2 effector program is regulated.